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(54) NOVEL GLUTAMINASE, AND rTS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain novel 
glutaminase, stable over a wide pH range, high in heat 
resistance and useful for production of soy sauce, miso 
or the like, by providing it with specific properties. 
SOLUTION: This glutaminase has the following 
properties; function: acting on L-glutamine to produce 
L-glutamic acid; optimum pH: approximately 8.5; pH 
range in which it is stable: 3 to 11, when incubated at 
4° C for 24 h; optimum working temperature: 
approximately 50° C, when measured at pH 8.0; 
temperature at which it is stable: 45° C or lower, when 
incubated at pH 8.0 for 30 min; and molecular weight: 

approximately 73,000, determined by gel permeation. It is awtt *. r nn Tkt't}i£i-ty\^ju$y 
preferable that this glutaminase has an amino acid 
sequence of amino acids 34 to 703 in the sequence 
shown by the formula, and that it is produced by 
culturing the host cell genetically transformed by a 
manifestation vector containing DNA coding for the 
glutaminase. 
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CD $5B] 
1 ] *<Dtt» : 

(1) itm : 5^ir^fflLTL-->*JU^ 5> 
8$£±fi£ir6 : 

(2) MiSpH : SjSphWJQ 8 . S^fe-g); 

(3) SfSpHiEffl : 4°C|CT 2 4 B#F«SH > + J-'<— h L 
fcii^, SSpH^ffllifccfc^ 3 - 1 1 ; 

(4) S&flUHSJg : pH8. OI-fcl^Ta'ISLf=lI-&, 
SS^fflSJgl*t*l5 0 o CT'&-& ; 

(5) SSfiStt : PH8. OttSO^-O + a^- 

(6) : y;uatai=«fcyaiSLfc*^ ^mi* 

&7 3, O O Otfei) ; -5>?\lU£ 5±— If. 

[11*112] E9JS-?: 2l=*r7'5y»E5>JI=*5^ 

r. T5y^3 4-7 o 3<DTsy KK5iJ^*-ri>y;u 

2 S:r— 4f. 

syit^3 4-7 o 3©y s^stE^i-fei^T. m 
xi*«§i<icoT£y (*»ai;/xttii»i-j: 

yfctt**ifc7£y MB?>J£*U fio^us = :r— tf 

sit**-r«i«»s*ifcyiu* s-*— tfo 

tfT't&mWUz&V 3- K^Tl^^US 5^— tf. 
C9I**5] m&m^ : 2lc^-f7 5/l£E5'l + CD7' 
S/g£#-§-3 4-7 0 3C0TSy l$I5?iJI-^Lr 7 OKI 

— tf. 

t. 7S/|£3 4-7 o 3cD7sys£E5'J£*-f -s^u 

1? 5^— tf. 

[W*il7 ] E91*3- : 4 iz^TT 5 V 1£E$iJ*0>7 
5/g£§-§-3 4-7 0 3CD7S/i£E5!j|Cfcl^T. Hi 

y»tt**ifc7'5y KEM**L. toy;^ s-*-— -tf 

tf-zZZ&mz&v 3- K3*i?i«-&?;u$ 5^— tf. 
Cli*ii9] E5iJS-§- : 4ir^-T7sy &E5iJ*a>7 

£/ SIg-SI- 3 4-7 0 3(D7Sy SgEJlJI-fct L T 7 O lit 
-tf. 

tlfi#ll 1 0 ] If #il 2 - 5C0t^f^ 1 miztiMO) 
<f)l>5 5t-t'S3-Kt*DNA„ 

[I§#Hii] -f> hn>**^T7fiR*tt**i oic 
tet££> D N A o 

[»*iHi 2] >rV ADN AT-&3tg#If 1 i 1-IBiE 
©DN A. 

[W#if 1 3] n^^6~90)iN-r^.A> i iucfEiiro 



[If3j5iii4] -< > ha>££-A,-T?/£-i>M3fcia i 31c 

fgtSCDDN A„ 

[1**1115] y/ADN A-Cfe^>W*IIl 4l-fEi£ 
(DDN A„ 

[Ii*II1 6] W*«1 0-1 2tf>l^-rtl*M Ig|Z*B 

[fijfcn i 7 ] imm i3~i 5©i*r*u* i hi-ib 
s] is*3Si eicBBKro^s-icfcyfls 

91 H#*i 7l=|B«l<7)'<^^-(c«fey^ 
K$E»*^/-=?e±$BlSSo 

[«*92o] »#« i i:Biroyj^ s^-- tfros 

it^l-fel^T. (A s p e r g i I I 

#4*JM**i«*U 5^— fe*£SI* 

c»*ii2 1 ] mtm±®)tf. r^^i^u* • v-t 

— (Asperg i I I us soj ae) 3Z.lot7X-^ 
)\,*r)\,7^ • J" ') tf — (Aspergi I lus ory 
z a e) T'&-5>. 11*112 0 lCf5*&<*>:£;£ . 
[IS*ll2 2] lf*ll2-5CD^-r^.AM inizmmo) 
Z-t— tf^DMit^;^lr^3t^T, 5±— tf 
$3— h't 4 D N A ^ ^t'SiM^^ U i 

[If*H2 3] lt*ll6~9CDLN-r^.AM HI-te«(D 
£■*— tfro^itTjiSlcfcCT, iS^JU-S! £•*— tf 
5^- K-T-5DN A^#A,T'fi£-5flS'<'5''S'-l~«tyB 

[0 O 0 1 ] 

[^B^cos-r^affi^i?] *mmt~ m&LU7)i'9 =.1- 

— tf. 5-*— tf^-a-KI-^JSe^^. Xl/K 
5±- tfCD§Sit75;il-B§-r-5o 
[0 O 0 2] 

[te*C0|$ffi] tf (Glutaminase) [EC3. 

5. 1. 2] li-JOU* 5 >A^t»-5 r -)^^ 5>U$*J$-T-5)P 

^i*ni <t ifmmm. * ic g-i* ^ mtb & u a ommu ssn $ 

ffi. p. 18 1, B^HiitS^ (1 9 8 8) ) SI 
■©y;u^ 5-J-— tflcoivriifS§!i£*u -t<©14HA^a 
l^^ttTL^o (T. Yano, M. Ito, K. Tomita. H. Kum 
agai. and T. Tochikura, J. Ferment. Technol.. 66, 
137-143 (1988)) LfrU ^±^(fi)^m Zft^tzT 
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XStW«fflO)B-CH#A<fcofc. 
[0 0 0 3] 

iz. ±fB(D'7*;u^ 5-*— ■ U 
OT^fSirLT. I^U* 5-7— -tf£a- KfSite^S 
£ffl«-rS*«>-efc4. *9T*»«tt. (A) 3fca>ft 

ft : 

(1) ffffl : L-^;>lCfPfflLtL-^5 1/ 

( 2 ) MilpH : mmptttftfl 8 . 57?fc-5>; 

(3) S^pHffiH : 4°CI=T 2 4B#fWH h L 
f=«*. £jepH«BI*i3«fc-l-3~1 i-efc^; 

(4) BBfEfflBS: pH8. OUfcHTBSLfiB^ 
SSf^fflSSl**?) 5 0 0 CT-&-£> : 

(5) JggSStt : pH8. 0ICT3 O^fel-O^i^— 
h Lfcig^, 4 5teiT©afiCT?S3ST?*4 : 

(6) tt^-fi : yjUMiSlCcfc Vm^LtziBi-S. »^3I4 
$D7 3. OOO-Cfe-5 ; £=rr*50U* £;J— tf£«tt 

[0 0O4] *^B^|i$f =x (B) IS?1JS#: 2 l-iTf 
7 5 ^ S£E5ijC:fcl^T. 75/l34~703©75y 

mm£m-t&<f)i'i> s^-— t* ; e5ij§# : 21^1-7 

5 > g£K$i]#£D7 £ / i^S^- 3 4~7 O 3(757 5 y ^E 
^iJlCfcl^T, 1|Xlij|»|fl)7S/8(D**. ttTJOS 

o^5> 5-7— t?5§tt**r*- Z>*ViZin.tzV)\,* s-7-— 
if ; E5'J3# : 1 l=7F-rtt*E5US*r«aKt^. h 'J 
> vx > h^Tf/\-f ? 'J X? 6 C i: A<-rr * h®. 
"J 3 — K5*iTl*-&$Ou$» £-7-— tf : MtflcEfiJ 
: 2l=^t-7£y ^12^*0)75/ ^##3 4-7 
0 3<D7£Vi£E5UlcttLT7 0«U:%<DtBP14£:frf 
£>7 5/i£iS*ij£*?--i>^U* 5-7— ifSSMS. 
[0 0 0 5] ^^B^li^ (C) E5U§^ : 4|r^ 

"f 7 5^ gJlE^ldfcl^T, 75/134-703(075 
■/»E5>J**T4?'/U$ 5-7-— if ; E9JS-9 : 4 Icjp-T 
75ySSE5')4 i a)7S/SS##3 4-7 0 3 CD 7 57i 

— tf ; E5«JS^ : 3l=*-r**E5>l**f •6tt»t^. h 

■j>vx> ^yy-fxr* = s 

ttKlCfey 3— KSjJvci^^/U* 5-*— tf ; ftl/lcE 
5U#^- : 4 l-^-f 7 5 > §$E£iJ*CD7 5 / S8§-^ 34- 
7 0 3C7D7 5/^E5iJir3h}Lr 7 0 iiL-t%0)*Bl5]tt £W 

[0006] ^asum***:. Hi)*e (b> iceboj^u* 

£-*— if£3 — h'tl>DNA. |£D N A $'a'A/"CI?E'i>'< 



*SEIBtt*fcfHME (C) icEBO^/U^S 

t-t'5^-K«DNA. f^DN A&^AtT'f&Z*? 

*BBI4*S>I=» HufeAirfBtta^/U* st- 

— tf<DSit77)il-fcL->T, 7X^U=£;UX (A s p e r 
g i I I us) JRICJSU RSOU* 5-7— 

[0007] BEB^fti*. «*tf. 7x^;^ju- 

V-fe — (Aspergi 1 1 us sojae) 3?.I47X'<;U3 : • if ') 
if— (Aspergillus oryzae) 7?£>-5> c *5£BJHX&tz. wl 
IB (B) (z«eiEcD<7*;u£ 5-7— -tzOBB^aUcfcl^T, 
iS^U* £:t— fe'£3— Kt4DNAmt«4jJ« 
***-lc*y»RB»*ftfcS£ttBSBBU Rift 

(D-7*;u* 5^-- 4f(DfSit75;4lrt5t>T. R-7*/U$ 5±- 
if £3 — K-T-5 D N A $^/vT*fiE^^Jg-<^ ^-l=cfc y 
BBGBSaxfcSifflBSBBU ttJft*ft*&tt?Jl' 

<&, 

[0 O 0 8] 

[f£B^053iisa)ff$S] ( 1 ) fik^ft 

rnp*7*.s *fgB^©^;u^ 5-j — -tf© 

iz $3- K-r*jte ; Fa)«'«35i LTfflMfei Lt 
I*. *^BJl(7>y;u^ £:J-—-tz£±g-r-&C 
±!fe|■Cfe^^l^<i:L^A<, L < I47X^;U^";UX (Asper 
gillus) «©fa±«B-efcy. $P>ir5?$L<l4, 7X^ 
;U^";UX • V-V— (Aspergi 1 1 us sojae) 3Z.I47X^VU^ 
;UX • ^" 'J if— (Aspergi 1 1 us oryzae) 7? 

[0 0 0 9] Z.tlib(Dm<DMfa&SteW&tLTit. 77 
^;u^;UX • V-V— (Aspergi I lus sojae) BA-104. 77 
^;u^;UX • yj-y-tf— (Aspergi 1 1 us oryzae) KBN616 $ 

<hlzJ:y#^lcf#e>4x-5> 0 ^fc. 77^^17 • jj-'J 
4f-»l*. LTj£<ftffl$*t^7irtiB5$^.T^ 

[0010] (2) zt— earns* 
*nw<D?)\,$ tfi4. R-i^u* s^-— if^±g-r 

*J£l=«6oriS*ttA^ia«l (SSI) -r^)C<>:A<T-^ 
i>» tgSl4;S<$iglfeT-t,@«:igi1fc-Ctcfe< . ^Ik.IS^X 

0')^ M<DmM£.&l5&;0>-m&. 7x^;u+*;u 

X • W-BA- 1 0 4#£<£ffl L/=ia#|-OlNT, H 
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1 izMfttfilztZm+Zo 
[ooii] (3) SOu£ 5^— IzCDttH 

(a) ffltm&i&tfOL-V hOStg 

--hP7-'J K£Sff£:LT£fflU SOU* 5*— tf 
£ c t \z± y Stt3B«-r * c t a<-e # £ Q 

[0012] ^ftftlCli % 8 00 u I (D 5 OmM T r i 
s -HC I Jiffi;^ (pH8. O ) t . m *S«;£+ 1 mM L 
-r-^5^-p--hD7-'J K5S«2 0 0/i I 
i*K»«lcA*L. C*t* 3 0°C(ZT3^^^faLfz 

ctil:2 0 0/i i <D&&mm&£1)n7LX6 O^HS 
Jt-frLft. 4 0 0// I (0 1 M»&£&jDLTfiJ££ffjt 

T? 1 »Pa1ir 1 //mo I 0>p-- hn7-'J>*±i:$1±* 

[0013] afcic *5zw<DMm<DimtLT. 

• V*V — B A — 1 0 4^b#b^^$ 

(b) SSpH 

SiiB;&9 0 0// I (pH5. 0 -7.0 : 25mM Na2HP04-KH2P0 
4 : pH7.0 -9.5 :25mM Tris-HCI : pH9. 5 -120 : 25 
mM Na2B407-HaOH)|cP^;S 100// I 3 0°C|C 

teo^TOStL^ Sig;£t4£l OOdrLT, 3-pH 

st^&w&^ttay. MiSpHii^s. 5-e&& 0 

[0 0 14] (c) pH£5£tt 

2 50// I 0>fIC% (pH1.0 -5.0 : 25mM HCI-CH3COON 
a ; pH5. 0 -7.0 : 25mM Na2HP04-KH2P04 ; pH7. 0 -9. 



0 : 25mM Tr i s-HCI :pH10. 0 -12.0 : 25mM Na2B4P7~Na 
OH) C2 50// I COmmfc&fiQTL, 4°CIZT 2 4 RPfl-f 
>^tzl^— h U 50mM Tris-HCI (pH8. 0)JHS;#* 
T* (a) l=SH«Lfc*5lcLT?§14*aflSL. gi§;St£ 
£ 1 O O t Lt#^f V+^K— va VpHlzfeltSSttfl) 
tBfcHi£#*!>€>o $Sm^H2lC7F-r o cco*SS^e>BJjt> 

*^ftay. ±Ea>ftf*T-ej3cfc-tpH3. 0-11. oc: 

[0015] ( d ) 

5 OmM Tris-HCI (pH8. O) IffiiScft 2 0°C-6 O 
0 ClzT;5tt£;]W5tL. ISII^ 1 OOtLTMSCfe 
lt£^#;£t£fiI£*£>>&o *S»£E3|::«-r o C<£*S^ 

^&88&3^«tay. sa;Sffii4$?)5 o°cT?fcy. 4o°c 

~ 5 0°Clzfcl*Tffil*;S1±£^-f o 

[0 0 16] (e) SSSStt 
S£f££50mM Tris-HCI (pH8. 0 ) 2 0 °C 

- 6 0°CIZT 3 O^PdW >^n<<- h Ltzik. 5 OmM 
Tris-HCI (pH8. O ) 3 0°ClcrStt*a(S 

U 3 o^PbKd-o+j.^— h£L0>+r>:7;u£ i o o 

( f ) SK4##tt£ 

>l3*J-f 1 O 0 t LTte*J314£#tf>fc 

[0 0 1 7] 
[S1] 



(1«U> 



L--tr T^-XTheanine)* 

9* )\* $ T"jt > * 

L-7- S-/U-p- AhoT^'J K 

Glu-Glu* 

Glu-Asp" 



100.0 
0.0 
0.0 
0.0 
59.5 
97.6 
72.0 
0.0 
0.0 



[00 18] *»*I*L-^U^ 5 vai/^4r^> ("^ LTWl*JEf&tt U L — tr7->l^« LTI* L 



(5) 



M2 000- 1 6 6 5 4 7 



-SOUS = >lCit-CT^6 0%COJ^JC14^7F-r^. D- 
[0 0 19] (g) ^m^^XDBW 

[0 0 2 0] 
[S2] 

£2 





( 1 raM) 


a«ffitt (%) 






100.0 


NaCl 




101.7 


MnCU • 


4H 2 0 


105.8 


MgSD* • 


6H 2 0 


103.5 


CaCI 2 • 


2H*0 


105.8 


CoS0 4 ■ 


7H 2 0 


95.9 


ZnSD* • 


7H 2 0 


77.3 


HgCl* 




82.6 


CuSO* • 


5H 2 0 


26.2 



[00 2 1] ( h ) ft+R 

HP LC\Z£Z>? )\, : &&& {1)=?-L : YMC-Pack Diol-20 
0G6mmx 3 O Omm ; f$IM§ : 5 OmM Tr is-HCI (pH7. 
0)*0. 1M NaCl; 3Ei$ : 0. 5ml/^ v ; ffl 
£ : (2 3°C) ; ;1A1 : 2 O // I ; «»ea : 

^•>A»T;U^5> (M. W. 66, 000) . **iji>J$> 

(M. W. 4 2, 0 0 0) . *Ih'J^vW>tt^ 
— (M.W. 20,000) ) icfcl^T, j$7 3. OOOCD^TM 
£$L. Laemml i ;£ (Zcfc -5 1 0 %^U± S D S - 
PAGE (8*iei:SDS-PAGX?>jr-KL 
o w Ktt«) ) lCfcl>T, ft 8 3, 0 0 0 

[0 0 2 2] ±m<D*ftBfi(DMm (7X^/^X ■ V 
•V-BA-1 04) £T. Yanob. J. Ferment. Techno!. 
Vol. 66. p. 138 (1988)IClB®$tlT^>57 r X^;U^>iU 
X • it'J-tf— MA- 2 7&&<D<f)],$ 5-*—- tf (Sffijfeft 

[O O 2 3] 
[S3] 



MA 



4* 


Aspergillus oryzae MA -27 


Aspergillus sojae BA-104 










113.000 113,000 


83, OOO(SDS-PAGB) 






73, 000(4* JUBii) 


MilpH 


pH9 pH9 


PH8.5 




451C 45*C 


50*C 


pH£5e& 


pH7~ 10(80m±. 4*C) 


pH3-ll(80m±. 4°C) 




37 < C^T(pH7.2. 10#) 


45"C^T(PH8, 30#) 



[0 0 2 4] C(7)gfr£> 

sesiiat;pHS3Etto>jsii?«*iTL^«. 

[0 0 2 5] EMS-^ : 1 lc*-r*»EOTI*7X^;u* 
■ 3j- U — KBN 6 1 6t*(7)yy ADN A£>i£ftlc 
£|J"T?$> L J, ilfi§-^CD8 4 5~8 4 7CDATG (7 = y 
ii^KDMe t) /><HgRBgft=i K>-efc5pTfiEtttf6 
L J „ 884-886CDATG (7 = -/ 1 

4(DMet) ft<St{RM»&3 K>T*fc6Wffi14#fcy. $ 
f:SIM8 8 7~8 8 9^ATG (7$;gS^1 5 



[00 2 6] Ift^. C^^VADNA^^tl)^ 
IC^LJTX^U^UX • yj~ 'J if — KBN 616- 
3 9 (n i a D- ) ***H|s»L. KIALfeyVA 
DNA£58Si*L«>fc£^*> (Httfl3) . ^<D%m± 

^CDN-*5gIB5iJI*Ala-Ser-Thr-Phe-Ser-Pro-Ala-Ar 
g-Pro-Pro-A la-Leu (B?if# : 5) T'& L J. EJUS 
: 1 fttfE«S# : 2C^t7^ SE*»J0> 3 4&CD 

7 = yi (A I a) ' ^^TSgcDTs^KEyiji^ffla-r 

[0 0 2 7] Sot, E5fl#* : 1 StfE5US# : 2 lr 
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fBi£CD7S J mW\\Z&l\T. 75ySf^34(DA I 
a^b7 0 3 \k<D L e u£r/><SOU£ 5 i— If (Dj£J!&3 
eitfey, 3 3&CDA I afr&±3t(D7SyB£E*Ul* 
i/^^UEWC»4pr«E14A<**o E5«*# : 1 

XI*E5U8#: 2<D7Sy MBMlZjSl^T 3 4(40)A I 
a*b7 0 3&CDL e u£rCD7Sy Bfe£9JA<« SOu£ 

£k d><f< ir%3 4{£<DA I ai>57 0 3 SO) L e u£ 

[0 0 2 8] LfrLft*<&. fe****<*<Dl**Stt* 
*»-r«l=tt. ±*0&7Syi*EW©r^T#*<D** 

*dtA<»&#lTL^ft. «£or**9!l*,. E5l»f : 2 
CEtOTSy MEJyi=filtSll3 4ttO)A I a**&* 
7 O 3&CDL e u|W5y ffiE5U!3 fcl^r . 1X1* 

«SMia)7sy»a>fcffc. f*»atf/xi*«*i=j:y» 

K6S*iri^47 5y|ftE5iJS*L. Si— if 

Stt*»»LT^4*ffliSy;u* Si— If -5. 
[0 0 2 9] ±U<Dmm<Dmmt. PCR. ffiffiWfiK 

y;u* si— HfStt£K$fcLfci^fflr*fc4 0 #JiU*\ 

EMW : 2lZtm<Dm3 4&CDA I a^bl7 0 3 li 
CDL e KEMlZfctLr. 7 0%)U±. 8 

0%)U±. 8 5%1U±. 9 0%)a±. XI*9 5%ia±C0 

*sHtt£frr<5*>a>r*s. «oT**wii*fc, em 

M : 2 iClgKcom 3 4&CDA I a^bg7 0 3 {&CD L 
e u*t(D7Hy SSE5UI::*frLr. 7 0%JU±> 8 0% 
JU±. 8 5%JU±. 9 0ia±. Xf*9 5%lU±CDffl[53t£ 
£*-r*75-/»E5U£WU lo^;^ Si—- tfStt 
**»LTl*4fM*HyjU* Si— tfft^t;. 
[0 0 3 0] -B, B*£u— K-T££*(&£*<D*V 
ADNAXIicDNA^P-->^$^ll H^y 
ADNA!ff|:f(DX^V>SP^tL<l4cDNA, XI* 
-t*l&CD-«»*^P — ^tLTfflL^-SCtl=«ky. 
CB*5Stt**-r *ffi(D«eH*=J - 4 D N A 
Rt4Ct4<7?#4. 8ot, EM»*: 1 

i=«-r*»E»i«*-r*ttii, WAiiDN a, ft\zno 
v>«»o>Ej«**-r*«M. w^ifDNA, «*tfy 

y ADNAXI*c DN A, IM*^*1 t> CD St >n . #J;t 

L<(*1 SffiSWJ:. ££l::»3:L<l*2 Oigg 
W±. «*.tf3 O*aw±<Bfi*0>Rtti>W:7'J* P *r 

x-r«ct^*6««i=j:y3— Ksttrfcy. 10 
sou* si— -tfjstt**-r4»a»**a«f 

[003 1] ±I£CD^^CDy\-r ^y ^Vif— V3 >Sfef* 

I*. «*tf, WVItft* rK7-fyK? 

^«^p hn-;uj P . 4 0 (5l;@fcL 1 9 9 4) irffi 

SCD^^CD^fr ( 5 0 0 mM N a P i S9%;£ (pH 7 . 



2), 7%SDS, ImM EDTA) T:S)4o ±IB/W 
ttKl*ttlc|BC»n«. WiliSfltDNA^ 4*0D 

N A s tfijitl*. y/ADNA^cDNAtD^^'J- 
tf»*Ll^ Z^DNA^-fi^'JHt 0fl;L(*K 

■ *y-tf— % 7x^;^>x - v-V— „ 7X^< 

;U^;UX ■ — ij — (Aspergi I lus nige 

r ) m&*>* «jtic«6oT»ai-r4^iA<T**. 

[00 3 2] E9JM: 3JC«-J-*»EMtt7X^JU* 
• Vt-BA- 1 0 4»(0yVADN ACD*§SlE£lJ 
r*fcy s M1^690-6 9 2(DATG (7^11 

#ioMet) a<hirsbj&3 K>-eft*pr«tta<*y* 

tMSS-^7 2 9-7 3 1 CD A TG (7 S y KM 1 4 CD 
Met) aWHNKIHttis K>-C*«RTtett*<fcy. 
M§^7 3 2-7 3 40ATG (7 S J 1 5 CD 

Met) A<H8RBBJS3 K>T?*4pTll6ttti*«. 
[003 3] C^VADNAjftt^l^ 

— izj: y 7x^;^;i.x • st~ y -tf — kbn 6 i 6- 

3 9 (n i a D" ) *$»RR»L, BWALfc^A 

mmfjis* si— i?jstt**L. Hiss^'ji icfciN-tm 

igLfc^u* Si—- tffcHt»***«L. CCD#£Jj|£ 
/$!$KD N - 3fcuglg£i] l*A I a-Ser-Thr-Phe-Ser-Pr o-A I a-Ar 
g-Pro-Pro-A la-Leu (EMM : 5) T?fcy. EMM: 
3XI/EMM: 4|C^-T7Sy KE5IJCD3 4fiCD7S 
y|(Ala) frt>T8S(07Sy' MCfiatSp 
[0 0 3 4] «ot, EMM : 3&UEMM : 41= 
IBKCD7 Sy igiB^JlZfcLNT. 7S;ll^340A I 
a^b7 0 3&CDL e uSttf^l/? Si— ifCD/S^S 
fiHT'&y. 3 3tt<DA I a^?>±3£(D7Sy HE91I* 

•></i-;uE9J-efc4Bitett*<fc4o EMit: 3 

XI*IB^iJS^ : 4CD7Sy ^iS5lJl3fcL^r 3 4{i0A I 
a^^>7 0 3feCDL e u £T?(7>7 S ^ &E5I]#. 
Si— if;S14<Df-^lc+»-r?fcftC tWSo 
[0 0 3 5] fit oT. *^B^I*. EMM: 3XI*E9J 
M : 4IZjDltft. '>^< tt3 4iiCDA I a^b70 
3fi(DL e u $^075/^15^4^^ Si— 

5^}f-Tft(c(*. ±*cD7 s y iglE^cD-r^r a<*cD£ 

^Sl|£lCfcL^rl*, 7Sy^CD^5^. mu. w&wiz&y 
7 s y SE9J^tffli $ ^,r l x r t ^*cD8^;5ti $ 
-ri>ci:^^^tir^fto fie^r^^Bji^. is^ijs-^ : 

4lcSBKCD7Sy &m.mzt$l1&m3 4(5(»A I a^b 
g7 0 3<£CDL e u^rCD7Sy KE9JIC fcl^r . IX 



(7) 
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-S) o 

[o o 3 6] ±u<Dttm<Dmm\t. pcr. 

iB?"JS# : 2lCfet£tf)!g3 4 i±L(D A I a ^bf 7 0 3 f4 
CDL e uft^7^y KEJUlCjbJLT. 7 0%£L±> 8 

o%ja±. 8 5%ia±. 9o%ia±, xi*9 5%&t±<D 

S# : 4frffiK(Dm3 4i£(7)A I a^b|7 O 3 S<7) L 
e u^T'CDT^y KIB^IJIC^LT. 7 0%UI±. 8 0% 
JU±. 8 5%Jfil±. 9 0%JU±, XI* 9 5%ia±(Dffif5l 

[0037] — fi % »**a-Kt44*(D4»a)yy 

AD N AXIi c D N A*<5 P-z>y J j(x*ill 1£>>-V 
ADNAfi|:fO)X^V>S»tL<l4cDNA, XI* 

Rt4CtA<Tf*4 D Sot, EM*#: 3 

Ic^-TttMBM teliDNA, t^lcx^ 
v>»»<DE»S#t4ttl, ffl^liDNA, mtLti? 

y ADN AXt*c DN A. fc £> IM*-^ *l b Win, 01*. 
l<»* L<I*1 5«»J5l±, S&IC»*L<I*2 0*» 
«S.li3 0**ja±(0S*a)BT>fri:/\-f ^U^-f 

sou* s^-— tfstt**-r4»a»ttia«-r*o 

[0 0 3 8] ±e<b«^<B/W 3?'J 94 -tf-va >SM* 

i*. »ttw*9L mmm^m rj&r^v h-^ 

gti^P h =3— ;UJ p. 4 0 (flffltt* 1 9 9 4) IZIS 
»0>Sfef*<D3M* (5 O OmM N a P i Sfffijfc (pH7. 
2) , 7%SDS, ImM EDTA) Trfe-So ±fE/W 

S»[«$lCiaS**l*o «f^l^«DNA^ «(DD 

N A x yVADNA^cDNA07-f?7U- 

W^U\ :0fiftDNA7^7'J-it 
;u30ux • ^-'j-tf— . 7X^w>x • v-V— , 

;U30UX • (Aspergi i I us niger) ^Ifrb, %yk\Z 

w>o>m±M. m^amm. m^m^. m 
muhf* b t mn-r 4^t*<t*4. 

[0 0 3 9] *36IHI**fc, 119E<D£*<BS0U* 

t$KDN AlcfH)-f£ 0 H^fflCil*. iE^iJS-^: 
1 XI4EM*# : 3 i:*ttt»EWS*t 4^rV AD N 
A, XI*^CDX^ V>S#a>****bj£5 c DN AT'fe 



So AD N AO* n-r >^SO 1 «lt HJgtfiJ 

lzfcl*T*(*MI::tEiW-*o 
[004 0] — <f/ ADN A*><* P — — >*^^ttL 
f*\ Sy/ADNA, X !*-£•<& 1 8S». ^lCX*V>Si5 
^DNA^^P-^tLt, cDNA707'J-J 

x* »j-->*-r %zt\z£ 5+— if 

5a~Kt4cDNASi4C(!:^r^4o cDNA^ 

-r ^ u -(dihssi/^p— ?/\4 y u *v-tf— v 3 > 
i-j:S^cdx* u-->yi*^;ii-^or^3c<bA<r 
t4o c DNA7^f?7'j- 1*. «s.iiHiriBo)as*« 
¥4. ffl^.li7x^>zlM, «Jtii7x^;^ 
;ux • ^-'j-tf— , 7X^;b^x • v-v— . 7x^W 

[004 1] &m**itz?)i,* 5-*— iz£n-K 

-TSDNAI*. *L%<D*fJ ADN AXI*c DN A££B£ 
tU «{M#SSS*»*. PGR, 7>?A^ 
>vt7 7'J> y*0)*»lcfj£ o T ff "5 C £ # S . 

a-Kt4DNAIt £*<DDN AlcBfltea Kl/Stf/ 
XI*»Jh3 K>**A-r4Cfc|ZckoTti»&*L*. a? 

-tl:J:ortSb*i4o 
[0 0 4 2] *#6WIA£fc. ±Ifi(DDNA^tl$4 

«!£»**LfcS±*IBBaizBB-rSo ^U5»5^—- tz££g 
?Z>tz&><Dm±mi&t LTI*, *;U* iz£=3- K 

t4DN A^VADNAX$>4^l:l4X^7'fv> 

ffl^liSli, «5Ll<B«Xli*«KHa. XI*K 
[0 0 4 3] LTf*0Jj^l*1t^*a s-bx (S a 

ccha romyces) lift, 0«J^I*-»t^^ P 5 
X • iz — bfvX — (Saccha romyces ce 
r e v i s i a e) Wftf^lft>*l. JkftMWmt IT 

I*, MiliTX^ji/^^ltJta. ClitiiTX^^ 
;ux - ^- U -iz — . 7x^j^x • % Wttf^if b 

Diaats*«B8S. «Ai*cosaiBs«^*if &*i 

So *&«cffl«)ttBa*fflt^4Ctt-e#4. $blc. * 
5"*— tf^a— KtiDNAtfc DN AT?feSig 

±IficD?ii(Dteir. istttii, «^tf»BSS* 
ffl04ufci<T?*4« $fflS?gi:<t LTI*. fflili*B8 

(Escherichia coli) s A*yjl/X (Bacillus) SMS. 
W5eli/<viUX • JX (Bacillus subtil is) HCD 

[0044] ftm^oz-i*. mmzfcCT -ftSMVPE 

B^fflco^P^E-*-~£ LTI*P 



(8) f$H 2 O O O - 1 6 6 5 4 7 



:7d^e— *-*ft<*if 6*u MttttBSffl^a^— 
LTIi^JUX^n^— ¥A<ffll*6*i4o Si 

— ^/><JBl^6*i5o LTO^ffl^ch^tK^®-^ 
[0 0 4 5] #£BJ!l*Sfc* #l£BJj(DSOu$r 5^— tfCD 

ju£ s -J-— tf£±fi^£c<h>b<T*£67x^u^uxJl 

«*tt*S*L, RJS*tt*6* SOU* Si— -tz£SUfc 

Lt7X^Jl/^X ■ *'J*-KBN 61 6^ 
^l/TX^U^UX - V*V — B A — 1 0 4*A<^lf 6*i 

'a) o 

[0 0 4 6] ^;U£ tf<Dl8ii<Dfctf>a>tS«l*. S 

«L Xtt*»»0)*«tt*3ittif*aaDL. 2 0°C~3 
5°C. $f^L<[4^3 0 o Ca);^gr»aWl3igS-r*Lli 

mm?&zttfx$z> 0 

[0 0 4 7] af*«*ftl=l*. 7X^;U^Itt4ft*< 

tt1bL1*«ft3MIL -7;H— x. ifjua — 

X?50. 1-1 0%. #£L<I£1 ~5%$Wl*L 

O) If mtLliO. 1 - 5%CDSJS"C#^LtoSC 
ihA<-e#^o * 6l3Ji«SilHBi: It, 
x0Aig3?£#J;Lli0. 0 1 %~2%<7);lJgT#^f1±L 

[0 0 4 8] ;$<*iSH!*. JISL 
~3 5°C. #£L< (42 8°C-3 0°CXfoZ> o *§&W<D 

JB-cD»»i=j:*itf, *»»a>SOu* Si— if^zj-K 
t4DN A£#A,-ej***3i:77X5 KlcfcyflSWKft 
$*ifc«£ B£iLTI±»«lzmffiLfc* 

[0049] *ftm<Dnm\tm#9i>\z&&£ti&. &o 

6*i a«iS*Lfc«^lc 

as. 58ii>#iw©«ai=*or»(*^»5fi-r*c 



*sm*. «a-r4i::i*. B*(D«»(7)fc«)a)*ai*fflL^ 
^-r— . iaa*^P7Hf7 7-f- (hplc) n£ 

[0 0 5 0] 

[§l*£#l] **M*j8«B«lZcfcy$6l=:*(*:Mlz 

HJfeffiJ 1 . 7X^jl/t>X ■ 7-V-BA- 1 0 4^6(7) 

8 1 0 g<05x-f *IC8 1 0ml<D5 OmMU (pH 
7. 2) £*DiU 12 1°C. 1 5#Fp1*— h<? U— 
/Ht, 7X^J^;t/X • (Aspergi 1 1 us sojae) B 

A-104J«, 3 0°C. 4BBtSlLfc. «• 
£L 8. 2L<D*£*DtU 4°CT' 1 BftJfltiJ Lfco ttifi 
IN NaOHtpH4. 1 OmMK&"J- 

hU^A-MMMW* (PH4. 5) -CTWbLfcDEAE-S 
epharose FF (77V-VA 77JI/7v7tt8) 1 L $■ 
J)DtU ;ltii&. HJM5a"e*»*fTlV 0. 1 5M N 
a C I *ftJ7lfcra««a-e*USLfc. 

[00 5 1 ] -ta>»as*l=4 0%fifPlC«j:*ck5lwBtM 

*fcH»»»T¥««:LfcButyl Toyopearl 650M (3 0 
0 x 1 9 Omm. mv— S) OA^Airet^-L. 4 0%^ 
6 0%£T*(Dt§ftKi£7'>^x^AcDU -T<f^iy^> 

HIUBJS-CSPSft LtcDEAE Toyopearl 
6 5 0M (5 0 </> x 8 7 Onnu IV-») CO^^AIC^ 
#U OM^bO. 3 MSttON a C I CD U -7<f=? V 

[00 5 2] -t<&;£ttil#£ P E G 2 O O O O XMtfc 
O. 2M N a C I S*D^fc5 OmMU >KJlffi?S 

(pH7) XW-ffiitLtzS ephacryl S-300 
HR (15tf/x840mm. 77v^A ^7^7v7|i 
St) ^0;£t±ii»£*#*:o 1 OrnMP 

ithU^-SIif;« (pH4. 5) xmvrm.. de 

AE-8HR (5^x5 0mm, — Xttg}) ^ffl 
L^;H P LC£f£l N . PlJi3i;^4 3 T?0M^6 0. 2M| 
TCDN a C I CD'J-7^7VX> ht?>tiU Ltz 0 ^<D;f 

Pheny l-5PW(7. 5 0 x 7 5mm. IV-1) ^ffll^ 
fcH P L C^fElN. HaHB5ft4 , T?4 0%4>6 0%*"Cfl) 

Ltza ^*»[XaTfa)S14a)lHlJR*1 . 7 3%. 118 

oteicfprKLf-o »»o>xes«<D«4ic*r. 

[00 5 3] 
«4] 
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ifcStt 


4X3* 














6570 


119000 


25.6 


0. 000215 


100 


DEAE-Sepharose FP 


4350 


2O000 


21.6 


0.00108 


84.4 


Butyl-Toyopearl 650M 


320 


442 


5.16 


0. 0117 


20.2 


DEAB-Toyopearl 650M 


64.1 


138 


1.57 


0.0114 


6.13 


Sephacryl S-300HR 


30.0 


77.4 


1.44 


0.0186 


5.63 


DEAE-8HR (HPLC) 


9.0 


12.0 


0. 942 


0. 0785 


3. 68 


Phenyl -5 PW(HPLC) 


10.1 


1.75 


0. 444 


0. 254 


1.73 



[00 54] HJfegi] 2 . 7X^J1/^X - 'J if — K B 
N 6 1 e^b^VADNA^c P N A0)5 □— — > 

StJfi«l=*5t^T«JlLfc»*1 0 0// g (0.1*SDS. ImM 
EDTA, 0. 125M Tris-HCI, pH6.8 40 £ L a e mm I i 

fc e -tCD-tlCVS^a^T — tf O. O 

NsfcflKEyfl Ala Ser Thr Phe Ser Pro 

33kDa(Pl) Asn Gly Lys Tyr Pro Asn 

20kDa(P2) Xaa Gly Glu Xaa Tyr Xaa 

10kDa(P3) Thr Tyr Gly Val Pro Leu 

Thr Lys Ala Asp Trp Glu 

Ala Ser Glu Ser Val Arg 
[00 5 6] (2) ^VADNAO^P-->^ 

(a) z?u-z?<nmM 

— G1. G2atfG3SSttL. $«Lfc. IS^J^TIC 
P2 Gly Glu Xaa Tyr Xaa Ala Thr 

Gl ggt gaa tgt tat t g t get ac 

c g c c c c 

P2 Tyr Xaa Ala Thr Asp Asp Gin 

G2 tat tgt get act gat gat ca 

c c c c c c 

PI 

G3 tgc ata gca taa gta tta gg 

g fi g g g 8 

[00 5 8] (b) *fJ ACDD N ACD^ ->7&lf 

ItJfBCD^^DN AZf^-t^ — G 1 tG 3 £{£J3L. Ra 
e d e r ^><D^5)ii (U. Raeder and P. Broda, Lett. App 
I. Microb. . 1, 17-20 (1985)) \z& y tf=g« Lfc7X^ 
>IU^UX • t'Jf-KBN6 1 6^^fej$DNA5i 



5//g (0.1% SDS. ImM EDTA, 0. 01% BPB, 10%yj-trP 
-;U. 0. 125M Tris-HCI, pH6. 8*) £*DtL. IS, 3 B# 
MSMttLfc. ^<£>& x PVDFll:^DfO^L, N 
3R«EM->— *x>-«— (;\ e -+>i;i,7-ttSAB I 

4 7 6 A) £fflL*T#SrLfc. -ttD«*. TB<D«» 
[0 0 5 5] 

Kbi] 

Ala Arg Pro Pro Ala Leu (£?!|#^:5> 
Thr Tyr Ala Met His Asp (1E?|J^:6> 
Ala Thr Asp Asp Gin (E^J^:7) 
Asp Thr Arg His Val Tyr 
Leu Phe Thr Ala Ala lie 

(EM***) 

ttffi)) (TIB^tl'Jlc^f ) <OttfflE5»J-C*S« 
[00 5 7] 
[<b2] 

(&?'J#*f: 9) 



(EflMrlO) 

Pro Asn Thr Tyr Ala Met His 
cct aat act tat get atg ca <ot§M 
c c c c c c 
(E?i]«*f :12) 

SiLtPCRT?ii«StTofc. *<D8L it^lT'^fcD 
NAlfr^G 2chG3^^^-f7-^ LtffllPCR 
U itfflLT#fc9bpJSLW 0 2 bpCD D N Agfttt (GT 
F 1) £f§. ^(ODNAiftJpUC 1 1 8\Z-*j-7<?a 
*(DEM^aSLfc. 1IEGTF10S1 



(10) 



$#SB2 000-1 66547 



[0 0 5 9] 



lit 3] 

5' accgtgagggaggtgattgtcaggtagtcc <E?dS-^:l3) 

5' ®IE3S2 gagaataacgtgccagcagacgtcttcacc (KSFflS^: 14) 

3* (HS1S1 tgccatacagtacgatgggaaacctgaagg (E^Jl^: 15) 

3' fll!^S2 aggactacctgacaatcacclccctcacggt (K^JH^: 16) 



[0 0 6 0] ffiUoZt < ISS?Lt-TX^;u^;ux • Jr 

U-tf— KBN 6 1 6<D?S JUON A (DfrJPgP it (Sal 

I) »^^«S?(!:L, 5' «fflSl^^f7-, 5' 
ffljfflS 2 y^^-? — t$a\ I Cassette, Cassette Pr ime 
r CI, Cassette Primer C2 (SSitSS) £EH^T. LA-P 
CR in vitro Cloning kit (DZfo h3-i«oT5' 
^rfijlCPGRTM^tgiULfco fit, ilb^DNA 
US* (GTF2) |COL^T-ta>lE5»J**ffiLfc. 

[006 1 ] 7X^^;L,X- tU-if-KBN6 

1 6(DyVADNA(DP s t I U 3' 

ifflS1?7-f7- 3* ffllJfflS 2 3f^^*7-tPst I 
Cassette, Cassette Primer CI. Cassette Primer C2 

(SJlaSSi) £ffll^T. LA-PCRin vitro Cloning kit 
fl)?Ph3-JH:«9t3' ^ftlzP C R-CfffiifilSL 
fee fit, iibftfrDN A£r# (GTF3) [ZOl^T 
ffl)E«jaSLfc. aSLfcEJIlGTFI, GTF 
2, GTF3*tt^U E5»J*#: 1 fZffiiTf -S^V 
ADNAE5i|^SLfco 

[006 2] ( c ) ^ffl^S$E^f*(DlBa 
E5US# : 1 ["^"T^SS^ 8 8 4^b3 9 8 9 <DT;j5 
ICS a I I (DWBf^^SAL^^^PCRTigig-rSfc 
*>|Z. TEO^-f V — : 

G4 ATGATGCATTTCCTCTCGTTCT 

GTCTGTCG (SMf§ : 1 7 ) 

G5 GGCGTCGACTAGAGCGGTGTTT 

GAGTCCGT (EJUS^ : 1 8 ) 

SfflJHL. 7X^Jl/^X • >T "J -tf — KBN 6 1 6tf>y 

y A D N A ^ Hat L tffl^t P c RJIBi: <k "J , 3. 

1kbp (DEco T221-Sa I KDDNA Rtf* ( g 

tmA) £» % -tO>E5>]£5MELfc. 

[0063] P TF100(N. Kitamoto, et al. Appl. 

Microbiol. Biotechnol., 50, 85-92 (1998) £Sa I 

I t E c o T 2 2 I -C9)iLr7X^J^X • >J" 'J -if 
-TEF1-ffi§|^^P^-W (0. 76kbp) 
£®yifcU ItlfBOg tmAtSSa, PND300 (N. Kit 
amoto. T. Kimura, Y. Kito, K. Ohmiya, N. Tsukagosh 
i. Biosci. Biotech. Biochem. , 59, 1795-1797 (199 
5))<DS a I I *-f H=» AL. Mffl^^-pT F 
GL200$ffSlfc o K i t a mo t o b(D^;£ (N. 

Kitamoto, T. Kimura. Y. Kito, K. Ohmiya, N. Tsukag 
oshi, Biosci. Biotech. Biochem., 59. 1795-1797 (19 
95)) (CftlN P TFGL200 £Aspergi I lus oryzae KB 



N616-39 (niaD") **I-JBJM£»U »JttsftttG L 2 

[0 0 6 4] (d) 7X^;^X-t'J-tf-KBN6 
1 6 0)^$ 5 t— 1?$ 3 - Kt4 c D N A0){7 D-Z 

BtffSJ&Stte&ftG L 2 0£GP*Si1fe-C3 0°C. 3BRH8 

TR I ZOLKI^ffllV -^cd^p ha— ;nz^oT± 
RNASttifiLf:. IbfeiRNA^b, 
3' -Fu I IRACE Core SettEx-T 
a qJ^fflL, ±;,ft^^-lZG4£i$fflU RT- 
PCRJ^t^, c D N A Jft: 0 CCD c D N ACDi^SE 
M*£teSU C4xtEM*#: 1 lzIE«"r*±^V AD 
NAEM£JtR-rs::ilzj:y. >f>h L 
fr 0 -t<D*g»^e>E5IJS# : l&tfEJUS^: 2CDTZ 
J «E*iJ£Sfc£Lfco 

[006 5] HfiSffij 3 . 7x^;u^;ux - t'J-tf-oy 

WIH»Re«*GL2 0Sffll^rGPJS* (N. Kitamot 
o. et al. Appl. Microbiol. Biotechnol., 50, 85-92 
(1998)) 10 0ml£ffll\ 30°C. 1 0 QFeltfBtSS^ 
tTofctd^. 9. 4az v V/ I (D-JOu* S^— tf;S 

ttSWfco *fc. [^DiStajLaemml i <D75 : £\Z 
So'<SDS-PAGE$ffof:i:C5, «StLfcSOU 

(D N M±mT S > S£E£>JI3: A laSerThrPheSe 
rProA I aArgProProAl a L e u "Cfe 

[0 0 6 6] HtSfflj4. 7X^^X' V-V-BA- 
1 O4^b0jyMDN AJEMRl/c D N AE?»HP;* 

(1) A D N A CD ^7 □ — 
7X^l/+*J^'7'\ 7 -BA-1 0 4ft^b, Raed 
e r^>CD^;£(U. Raeder et. al.. Lett. Appl. Micro 
b. . Vol. 1. p. 17-20 (1985)) lz J: U^fei*DN A £|@ 
SU LTPCRiB«£frofc. ^<D*I£ 

(D^-f ^ — \tmmtfo®\2 (2) (c)B«0>G5 

(EyiJS-^ : 18) iTIECBG 6 £ffiffiLfirofco 
G6 ATTGATCCGGATATAAGATGTC 
T G T G A T G (E9JS# : 1 9 ) 
»b*lfc3. 9kbp DNAift(D±DNAKU^ 
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U EJilif : 3l:E«t4t*VADNAEJ>ltL 

fee 

[00 6 7] ( 2 ) %«ffl^S«E»tta)tS& 
E5flS# : 3 !=^-r^S#-^ 7 2 9^b3 8 54 <DT3E 
CSal I MWSSALStfb PCRT*lt*Sf^fc 

toic. ffirentfi«2 (2) (c) IBKOG5 (e*ij§ 

18) iTSE^^-f^ — : 
G7 ATGATGCATTTCCTCTCGTTTT 
GTCTGTCG (E*iJS# : 2 0) 
JfflSL, HijffiO)TX^;U^r;UX • vV — BA - 1 0 4 
<7>yy A D N A ^filSt LTffll^T P C Riiigir £ U . 
3. 1kbp(DEcoT22I-Sa I KDDNA K>t" £ 

[0068] ZCDD N A©T^-^mJlEHJ5S0«J2 (2) 
(c) ia»CD*;^<b:±<l^i:^?iT?T^^;U^r;UX ■ V 
*\* — B A — 1 O 4C0^;U£ S^— tfCD^IgfflK/?^— p 
TFGL201^fSlL, Kitamoto (N. Kitamo 

to, Y. Kito, K. Ohmiya, N. Tsukagoshi. , Biosci. Bi 
otech. Biochem. , 59, 1795-1797 (1995)) lz'&l\ pT 
F G L 2 O 1 57X^jl/^X • ir l J if — K B N 6 1 6 
-3 9 (n i a D" ) »(C»ltl£»U ff2g$E«**2 2 
-3 0?}#fc o 
[0 0 6 9] (3) 7X^;^^X • V^-BA- 1 O 
4(D<?)\s5 if — Ft^cDNA^ P— — >^7" 

ttte&MEgU*2 2-3 0£GPi£ifeT*3 0°C. 3 B Pel 

SEQUENCE 



SSTR I ZOL|4S£ffll\ f(D^PKa-;u:tto 
T. iDN A^aaSLfce UbilfciRNA^b, S>I 
itS 3' Fu I IRACE Core S e t <!: E x - 
Taq^fflU ±3lt^-f V — CG7 £<$JB U RT 
-PCR£*tI\ cDNA^t#fco C(DcDNA(DiSS 

Esa^atsu ^tLtwz&m^: 3i=E«-r«±^rv a 

DN A E5»J SitR-T S CI tklCct y . ^f>hD>5;^L 
fco -tO)e*A^&EOT*# : 3»i;EJI]W: 407^ 

[ o o 7 o ] nisgy 5 . TZi^Jk^JkZ: : v-v— ba- 

1 o 4co-y;u^ 5j^gg|gj 

2 2-3 OSJffl^tG Pig* (N. Kitamoto, et al. 
Appl. Microbiol. Biotechnol.. 50, 85-92 (1998)) 1 
0 0ml£flU\ 3 0°C. 9Bfc1»«JS«£*Tofci^ 
5, 7. 3ZL-^ h/ I <D<f)\,$ 5th— lfJStt*»fc. 

S-PAGE^7of;i:C5. fSSi Lfc^U^ 5^-4f 

5 7 ^E£iJ[£Ala-Ser-Thr-Phe-Ser-Pro-Ala-Arg-Pro-Pr 
o-Ala-Leu-Tfey. mM<?)U$ 5 - If t H CTfco 

fee 

[0 0 7 1 ] 

[E^iJS] 

LISTING 



(110) 

(120) Novel glutaminase and process for puroduction there of 

(16 0) 

(2 10) 1 

(2 1 1 ) 3 4 3 1 

(2 12) DN A 

(213) Aspergillus oryzae KBN616 
(2 2 0) 

(221) CDS 

(222) (894) " (1080). (1096)* - (1451). (151 
O) - (1 9 5 4) , (2009) •■•(2596). (2647) •••(2847 
). (2 5 9 4) - (303 7) , (30 9 3) •■• (3 2 2 8) , (3 2 7 5) 
••• (3 3 4 1 ) 

(221) intron 

(2 2 2) (1 08 1) - (1 095) , (1 45 2) - (1 509) s (19 
5 5) - (2 0 0 8) , (2597) ••■(2646). (2848) •■(289 
3). (3038) -■ (3092). (3229) ••• (3274) 

(2 2 3) Genomic DNA coding for glutaminase derived from Aspergillus or 
yzae KBN616 

(4 0 0) 1 

gtcgacacat ctgcgacgcg aatcgtccca gtcgacccca tcccagttga tgeagtaget 60 
cggctaccgg aagagattta ttcttagtcc cttgttggga ttgggattca ccctcgcttc 120 
tgtttctcac cgtatttata tegegcaatg agattgatcc ggatataaga tgtctgtgat 180 
gcactctttc tcacgcaccg aggtaatcaa tatcatatgc tttcccctca tatcactgcc 240 
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gaaaagacta actcggtcta ccccatagtc accagccact agcgcttctt gggcctctcc 300 
ttgtttgctc aggtggatct aaagccaaga ctatcatggt ttagtgtcgg gttgtcttca 360 
ttagatcgtc tgcagcccca gagtgtatcg gcttaggact ggtcgagccc gacgcggcta 420 
aggataaggt acatactccc actctatcga cccttgcttg ttaatctccg atcttgtctc 480 
ctgtccaatt gtcgggcttc tcctggaatt ccaggtttct ttcacctgtc gggcagccgg 540 
atcgaggccg catgaattgc tcccccacag agactgacag gtcaggcgat attgggggag 600 
tcacaatcat gcgcgccccc attccgcatt ccgtttctcg accctcatgc agcgtgctaa 660 
acttccatag tccctcctga attgtctgcc ctgccctccg gtatgcgggc tggaccaact 720 
atataagtgt gcctaacatt ccttcagcat tcttcaggcc cacattctcg ggggcacgtt 780 
ttttggcgga tctcgatcct actctttcat tctttgaaga aacctggaat tattacgtgt 840 
ataa atg aag gat gta ccc tgt gtg aat ccc tea ata egg ate atg atg 889 
Met Lys Asp Val Pro Cys Val Asn Pro Ser lie Arg lie Met Met 
5 10 15 

cat ttc etc teg ttc tgt ctg teg gtg gee tec ctg gtg tct tac gee 937 
His Phe Leu Ser Phe Cys Leu Ser Val Ala Ser Leu Val Ser Tyr Ala 

20 25 30 

gga get gcg tea aca ttc tec cct gcg agg cca ccc gec ctg ccc ttg 985 
Gly Ala Ala Ser Thr Phe Ser Pro Ala Arg Pro Pro Ala Leu Pro Leu 

35 40 45 

get gtc aaa teg ccg tac ttg age aca tgg etc tct gcg ggc aca gat 1033 
Ala Val Lys Ser Pro Tyr Leu Ser Thr Trp Leu Ser Ala Gly Thr Asp 

50 55 60 

ggc ggt aat gga ggg tac ctg gec ggc caa tgg cct acc ttc tgg tt 1080 
Gly Gly Asn Gly Gly Tyr Leu Ala Gly Gin Trp Pro Thr Phe Trp Ph 

65 70 75 

gtgagtagtc ccgagctgta gaaatgaaga catccatctt gatgtacatt ggctaaacca 1189 
cgtccctcgt ggcag c ggc cag gtg acc ggc tgg gcg ggt cag ate egg 
e Gly Gin Val Thr Gly Trp Ala Gly Gin lie Arg 
80 85 90 

gtc gat aat teg acc tac aca tgg atg ggg gcg ate cct aac acc cct 1237 
Val Asp Asn Ser Thr Tyr Thr Trp Met Gly Ala Me Pro Asn Thr Pro 

95 100 105 

acg gtg aac cag aca tec ttc gag tac acc teg acg teg age gtg ttc 1285 
Thr Val Asn Gin Thr Ser Phe Glu Tyr Thr Ser Thr Ser Ser Val Phe 

110 115 120 

acg atg cgt gtt ggg gat atg gtg gaa atg aaa gtg aaa ttc ctg tec 1333 
Thr Met Arg Val Gly Asp Met Val Glu Met Lys Val Lys Phe Leu Ser 

125 130 135 

cct ate aca cca gat gat etc egg aga cag teg ctt gtg ttt tec tat 1381 
Pro lie Thr Pro Asp Asp Leu Arg Arg Gin Ser Leu Val Phe Ser Tyr 

140 145 150 

ctg gac gta gat gtc gaa teg ate gac ggc aaa gcg cat gac ata cag 1429 
Leu Asp Val Asp Val Glu Ser Me Asp Gly Lys Ala His Asp lie Gin 
155 160 165 170 

gtg tac gca gac att tea gca g gtaagcaaga cgacaaccca cctggaacag 1481 
Val Tyr Ala Asp I le Ser Ala G 
175 

tgegaatate catctaaccg ggtcttag aa tgg gcg tec ggg gac cga aac 1534 

lu Trp Ala Ser Gly Asp Arg Asn 
180 185 
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gcc att gcg cag tgg gac tat ggt gtc aca gat gat ggc gtt gcc tat 1582 
Ala Me Ala Gin Trp Asp Tyr Gly Val Thr Asp Asp Gly Val Ala Tyr 

190 195 200 

cac aag gtt tac cgc caa acg cag ctg ctg ttt tec gaa aac act gag 1630 
His Lys Val Tyr Arg Gin Thr Gin Leu Leu Phe Ser Glu Asn Thr Glu 

205 210 215 

cag gcc gaa tgg ggc gag tgg tac tgg gcc aca gac gac caa gat ggt 1678 
Glu Ala Glu Trp Gly Glu Trp Tyr Trp Ala Thr Asp Asp Gin Asp Gly 

220 225 230 

ctg age tac cag tec gga ccg gat gtt gat gtg cga ggg gca ttc gca 1726 
Leu Ser Tyr Gin Ser Gly Pro Asp Val Asp Val Arg Gly Ala Phe Ala 

235 240 245 

aag aac gga aag ttg gcg aat teg gat gat aaa aat tat cgt gca ate 1774 
Lys Asn Gly Lys Leu Ala Asn Ser Asp Asp Lys Asn Tyr Arg Ala lie 
250 255 260 265 

teg acc aat tgg ccc gtg ttt gcc ttc tec cgc gat ctt ggc teg gtg 1822 
Ser Thr Asn Trp Pro Val Phe Ala Phe Ser Arg Asp Leu Gly Ser Val 

270 275 280 

aag acg tct get ggc acg tta ttc tec att ggc ctt gcg cag gac agt 1870 
Lys Thr Ser Ala Gly Thr Leu Phe Ser 1 1 e Gl y Leu a I a Gin Asp Ser 

285 290 295 

gcc ata cag tac agt ggg aaa cct gaa ggg aca act gtg atg cct tea 1918 
Ala lie Gin Tyr Ser Gly Lys Pro Glu Gly Thr Thr Val Met Pro Ser 

300 305 310 

etc tgg aag age tac ttc age act gcg act get gcg gtaagtggcc 1964 
Leu Trp Lys Ser Tyr Phe Ser Thr Ala Thr Ala Ala 
315 320 325 

cactgctgtt teggacctag aacataatct gaccatctat gtag ctt gag ttc ttc 2020 

Leu Glu Phe Phe 

cat cat gat tat get get gca get gca eta teg aag gat etc gat gac 2068 

His His Asp Tyr Ala Ala Ala Ala Ala Leu Ser Lys Asp Leu Asp Asp 

330 335 340 345 

egg ata tec aag gat tec att gat gcc get ggc cag gac tac ctg aca 2116 

Arg lie Ser Lys Asp Ser lie Asp Ala Ala Gly Gin Asp Tyr Leu Thr 

350 355 360 

ate acc tec etc acg gtc cgt caa gtc ttt get gcc gtg caa ttg acc 2164 
lie Thr Ser Leu Thr Val Arg Gin Val Phe Ala Ala Val Gin Leu Thr 

365 370 375 

ggc acg ccc gag gac ccc tac ate ttc atg aag gag ate teg tec aat 2212 
Gly Thr Pro Glu Asp Pro Tyr Me Phe Met Lys Glu lie Ser Ser Asn 

380 385 390 

ggc aac atg aac act gtg gac gtc ate ttc ccc get cac ccg ate ttt 2260 
Gly Asn Met Asn Thr Val Asp Val Me Phe Pro Ala His Pro Me Phe 

395 400 405 

ttg tac acc aat ccc gag etc etc aaa ctg att ctg aag cca ate tat 2308 
Leu Tyr Thr Asn Pro Glu Leu Leu Lys Leu Me Leu Lys Pro Me Tyr 
410 415 420 425 

gag att caa gag aac gga aag tat ccc aac aca tac gcc atg cac gat 2356 
Glu Me Gin Glu Asn Gly Lys Tyr Pro Asn Thr Tyr Ala Met His Asp 

430 435 440 
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att gga acc cac tac ccg aac gcc acg ggc cat cct aag ggc gac gac 2404 
lie Gly Thr His Tyr Pro Asn Ala Thr Gly His Pro Lys Gly Asp Asp 

445 450 455 

gag aaa atg cca etc gag gag tgt gga aac atg gtt ate atg gcc ctt 2452 
Glu Lys Met Pro Leu Glu Glu Cys Gly Asn Met Val He Met Ala Leu 

460 465 470 

gcc tac gcc cag aag gcc aag gac aac gac tat ctt tea cag cac tat 2500 
Ala Tyr Ala Gin Lys Ala Lys Asp Asn Asp Tyr Leu Ser Gin His Tyr 

475 480 485 

ccc ate etc aac aaa tgg aca aca tac etc gtc gag gat tct att tac 2548 
Pro lie Leu Asn Lys Trp Thr Thr Tyr Leu Val Glu Asp Ser lie Tyr 
490 495 500 505 

ccg gcg aac cag ate tct acg gat gac ttt get ggc teg eta gc 2596 
Pro Ala Asn Gin lie Ser Thr Asp Asp Phe Ala Gly Ser Leu A! 

510 515 
gtaagtgata tacatacacg acacaggegg tgatactaat agtatgtacag a aac 2650 

a Asn 

cag acc aac ctg gca ttg aag gga ate att gga ate cag gca atg get 2698 
Gin Thr Asn Leu Ala Leu Lys Gly lie lie Gly lie Gin Ala Met Ala 

525 530 535 

gtg ate age aat acg aca gga cae ccg gac gat gcc tec aac cac tec 2746 
Val Me Ser Asn Thr Thr Gly His Pro Asp Asp Ala Ser Asn His Ser 

540 545 550 

age att gcc aag gac tac ate gcg agg tgg cag aca eta ggc gta get 2794 
Ser I le Ala Lys Asp Tyr I le Ala Arg Trp Gin Thr Leu Gly Val Ala 

555 560 565 

cac gat gcc aat cct ccg cat aca acg ctg teg tac gga gcg aac gag 2840 
His Asp Ala Asn Pro Pro His Thr Thr Leu Ser Tyr Gly Ala Asn Glu 
570 575 580 585 

act cat g gtcagttagc cgctccgggt gcacttataa tactgacttt ctccag gg 2895 
Thr His G 'y 
ctt ctg tac aat ctg tat gcg gat cgt gaa ttg ggc ttg aac ttg gtt 2943 
Leu Leu Tyr Asn Leu Tyr Ala Asp Arg Glu Leu Gly Leu Asn Leu Val 

590 595 600 

cct cag teg gtc tat gac atg caa aac acc ttc tat ccg acg gtg aag 2991 
Pro Gin Ser Val Tyr Asp Met Gin Asn Thr Phe Tyr Pro Thr Val Lys 
605 610 615 620 

gag aag tat gga gtg ccg etc gat act cga cac gtg tac act aag g 3037 
Glu Lys Tyr Gly Vat Pro Leu Asp Thr Arg His Val Tyr Thr Lys A 
625 630 635 

gtaagctcga tatgttcttt ctaatgtttg acattgaata ttgacttgtc cccag eg 3094 

la 

gat tgg gag ctt ttc aca get gcg gtt gcg teg gag agt gtc cga gac 3142 

Asp Trp Glu Leu Phe Thr Ala Ala Val Ala Ser Glu Ser Val Arg Asp 

640 645 650 

atg ttc cac cag gcg etc gcg acg tgg ate aac gag aca ccg acc aac 3190 

Met Phe His Gin Ala Leu Ala Thr Trp lie Asn Glu Thr Pro Thr Asn 

655 660 665 

cgt gcc ttt acg gat etc tat gat acc caa act gga aa gtaagtgttt 3238 
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Arg Ala Phe Thr Asp Leu Tyr Asp Thr Gin Thr Gly As 

670 675 680 

gccaaggggc tgcttgggcc ttgctgacca atatag t tat ccg gcg ggc att 3290 

n Tyr Pro Ala Gly I le 
685 

acg ttc att gcg egg ccc gtc atg ggt ggt gec ttt gcg ttg tta att 3338 
Thr Phe lie Ala Arg Pro Val Met Gly Gly Ala Phe Ala Leu Leu lie 

690 695 700 

etc tag agtcgtttca ttgtatattg attttattcg cttctgggcg cgagtggaga 3394 
Leu 

cacttgetta ctttgtttcc aattttatta ttaccgtggc tatgggacca gattgaccgt 3454 
tgttaatagc gtacctcata catagcattt ttattctgea aatagtgttg ttgtatttgg 3514 
gtctccaata ataatgegtt cgtagacgat gctccaaagg aactatctgg tetgeaaget 3574 
gcttatatca agcatatata aagatctacg tatccagtcg tgcttatcca agtggctctg 3634 
gccatctacc geagategta agtggactcg accgagccat cccacgcatc aaaagegega 3694 
ataagatcta caaagtcagc aatcatactc ctcgcaacct ttgataaagc agagaaagag 3754 
aggaaaaaga acataccata atacaaagee atcgcctcca aatgeacate aaccgcgacc 3814 
ctctcatcaa ccgtatgaat attcaacgcc cccccagccc ttgaeggact ccaccgataa 3874 
atattcctcg acaaattcca ataaaacctc gtgtcagtat tccccgtcat gatatcccca 3934 
ctcaccacca ccgtcttgcc cttcaaactg ggcaeggact caaacaccgc tetagegacg 3994 
ccggcaaacc gcgtccaaac cgcatcctcg cccgtccccg tcggactcac cggcgccggc 4054 
gacacgatcc gctcaacgtc gagategtea aatggttcac cttcccttcc tcctccttct 4114 
tgttctccgg gaaegcaget aacgtgagat taaacttctc cacaatgggc gacacaatcc 4174 
gcacagcccg atccatgact tettcegggg tttggtgcaa cgcaacccgg tagttcacga 4234 
tegcttcgat atgttccggg agtgcgttcg tcttgacccc gccgtggaag agateggctg 4294 
ettgegaggt ctgcag 4310 

[0 0 7 2] 

(210) 2 

< 2 1 1 > 7 0 3 

(212) PRT 

(213) Aspergillus orizae KBN616 

< 2 1 4 > Amino acid sequence of glutaminase of Aspergillus oryzae KBN61 

6 

(40 2) 2 

Met Lys Asp Val Pro Cys Val Asn Pro Ser I le Arg lie Met Met His 

5 10 15 

Phe Leu Ser Phe Cys Leu Ser Val Ala Ser Leu Val Ser Tyr Ala Gly 

20 25 30 

Ala Ala Ser Thr Phe Ser Pro Ala Arg Pro Pro Ala Leu Pro Leu Ala 

35 40 45 

Val Lys Ser Pro Tyr Leu Ser Thr Trp Leu Ser Ala Gly Thr Asp Gly 

50 55 60 

Gly Asn Gly Gly Tyr Leu Ala Gly Gin Trp Pro Thr Phe Trp Phe Gly 
65 70 75 80 

Gin Val Thr Gly Trp Ala Gly Gin lie Arg Val Asp Asn Ser Thr Tyr 

85 90 95 

Thr Trp Met Gly Ala lie Pro Asn Thr Pro Thr Val Asn Gin Thr Ser 
100 105 110 



Phe Glu Tyr Thr Ser Thr Ser Ser Val Phe Thr Met Arg Val Gly Asp 
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115 



120 



Met Val Glu Met Lys Val Lys Phe Leu Ser Pro lie Thr Pro Asp Asp 

130 135 140 

Leu Arg Arg Gin Ser Leu Val Phe Ser Tyr Leu Asp Val Asp Val Glu 
145 150 155 160 

Ser lie Asp Gly Lys Ala His Asp lie Gin Val Tyr Ala Asp Me Ser 

165 170 175 

Ala Glu Trp Ala Ser Gly Asp Arg Asn Ala lie Ala Gin Trp Asp Tyr 

180 185 190 

Gly Val Thr Asp Asp Gly Val Ala Tyr His Lys Val Tyr Arg Gin Thr 

195 200 205 

Gin Leu Leu Phe Ser Glu Asn Thr Glu Glu Ala Glu Trp Gly Glu Trp 

210 215 220 

Tyr Trp Ala Thr Asp Asp Gin Asp Gly Leu Ser Tyr Gin Ser Gly Pro 
225 230 235 240 

Asp Val Asp Val Arg Gly Ala Phe Ala Lys Asn Gly Lys Leu Ala Asn 

245 250 255 

Ser Asp Asp Lys Asn Tyr Arg Ala lie Ser Thr Asn Trp Pro Val Phe 

260 265 270 

Ala Phe Ser Arg Asp Leu Gly Ser Val Lys Thr Ser Ala Gly Thr Leu 

275 280 285 

Phe Ser lie Gly Leu Ala Gin Asp Ser Ala lie Gin Tyr Ser Gly Lys 

290 295 300 

Pro Glu Gly Thr Thr Val Met Pro Ser Leu Trp Lys Ser Tyr Phe Ser 
305 310 315 320 

Thr Ala Thr Ala Ala Leu Glu Phe Phe His His Asp Tyr Ala Ala Ala 



Ala Ala Leu Ser Lys Asp Leu Asp Asp Arg I le Ser Lys Asp Ser I le 

340 345 350 

Asp Ala Ala Gly Gin Asp Tyr Leu Thr lie Thr Ser Leu Thr Val Arg 

355 360 365 

Gin Val Phe Ala Ala Val Gin Leu Thr Gly Thr Pro Glu Asp Pro Tyr 

370 375 380 

lie Phe Met Lys Glu Me Ser Ser Asn Gly Asn Met Asn Thr Val Asp 
385 390 395 400 

Val lie Phe Pro Ala His Pro Me Phe Leu Tyr Thr Asn Pro Glu Leu 

405 410 415 

Leu Lys Leu I le Leu Lys Pro I le Tyr Glu I le Gin Glu Asn Gly Lys 

420 425 430 

Tyr Pro Asn Thr Tyr Ala Met His Asp Me Gly Thr His Tyr Pro Asn 

435 440 445 

Ala Thr Gly His Pro Lys Gly Asp Asp Glu Lys Met Pro Leu Glu Glu 

450 455 460 

Cys Gly Asn Met Val Me Met Ala Leu Ala Tyr Ala Gin Lys Ala Lys 
465 470 475 480 

Asp Asn Asp Tyr Leu Ser Gin His Tyr Pro lie Leu Asn Lys Trp Thr 

485 490 495 

Thr Tyr Leu Val Glu Asp Ser Me Tyr Pro Ala Asn Gin Me Ser Thr 



325 



330 



335 



500 



505 



510 
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Asp Asp Phe Ala Gly Ser Leu Ala Asn Gin Thr Asn Leu Ala Leu Lys 

515 520 525 

Gly lie lie Gly lie Gin Ala Met Ala Val He Ser Asn Thr Thr Gly 

530 535 540 

His Pro Asp Asp Ala Ser Asn His Ser Ser lie Ala Lys Asp Tyr lie 

545 550 555 560 

Ala Arg Trp Gin Thr Leu Gly Val Ala His Asp Ala Asn Pro Pro His 

565 570 575 

Thr Thr Leu Ser Tyr Gly Ala Asn Glu Thr His Gly Leu Leu Tyr Asn 

580 585 590 

Leu Tyr Ala Asp Arg Glu Leu Gly Leu Asn Leu Val Pro Gin Ser Val 

595 600 605 

Tyr Asp Met Gin Asn Thr Phe Tyr Pro Thr Val Lys Glu Lys Tyr Gly 

610 615 620 

Val Pro Leu Asp Thr Arg His Val Tyr Thr Lys Ala Asp Trp Glu Leu 
625 630 635 640 

Phe Thr Ala Ala Val Ala Ser Glu Ser Val Arg Asp Met Phe His Gin 

645 650 655 

Ala Leu Ala Thr Trp lie Asn Glu Thr Pro Thr Asn Arg Ala Phe Thr 

660 665 670 

Asp Leu Tyr Asp Thr Gin Thr Gly Asn Tyr Pro Ala Gly lie Thr Phe 

675 680 685 

lie Ala Arg Pro Val Met Gly Gly Ala Phe Ala Leu Leu lie Leu 
690 695 700 

[0 0 7 3] 

(210) 3 

(21 1 > 3 8 5 4 

(212) DNA 

(2 1 3) Aspergillus sojae BA-104 
(2 2 0) 
(221) CDS 

(2 2 2) (6 9 0) - (9 2 5) , (1 00 1 ) - (1 2 9 6) , (1 3 5 5 
) ••■ (1 7 97) , (1 8 5 2) •••(2 4 3 5). (2486) •■•(2685) 
. (2 7 3 5) - (2 8 7 9) , (2 9 3 5) - (30 7 0) , (3 1 1 7) - 

(3 18 3) 

(221) intron 

(2 2 2) (9 2 5) ••■ (1 00 0) , (1 29 7) - (1 3 54) , (1 7 9 
8) •••(1851). (2436) • •(2485). (2686)- -(2734 
) . (2880) •••(2934). (307 1) - (3 1 1 6) 

(2 2 3) Genomic DNA coding for glutaminase derived from Aspergillus so 
jae BA-104 

(4 0 0) 3 

gatccggata taagatgtct gtgatgctct ctttctcgcg caccgaggta atcaatgtca 60 
tatgctttcc cctcatatca ctgccgaaaa gactaactcg gtctacccca tagtcaccag 120 
ccactagcgc ttcttgggcc tctccttgtt tgctcaggtg gatctaaagc caagactatc 180 
atggtttagt gtcgggttgt cttcattaga tcgcctgcag ccccagagta tatcggccta 240 
ggactggtcg agcccggagc ggctaaggat aaggtacata ctcccagtcc gtcgaccctt 300 
gcttgttaat ctccgatctt gtctcctgtc caattgtcgg gcttctcctg gaattccgtg 360 
tttctttcac ctgtcgggca ggcggatcga ggccgcatga attgcttccc cacagagact 420 



08) 



ftBfl 2000-1 66547 



ggcaggtcag gcgatattgg gggagtcaca atcatgcgcg cccccattcc gcattccgtt 480 
tctagaccct catgcagcgt gctaaacttc catagtccct cctgaattgt ctaccctgcc 540 
ctccggtatg cgggctggac caactatata agtgtgccta acattccttc agcattcttc 600 
aggcccacat tctcggtggc acgtttttcg gcggatttcg atcctactct ttcattcttt 660 
gaagaaatct ggaattatta cgtgtataa atg aag gat gta ccc tgt gtg aat 713 

Met Lys Asp Vai Pro Cys Val Asn 
5 

ccc tea ata egg ate atg 731 
Pro Ser I le Arg I le Met 
10 

atg cat ttc etc teg ttt tgt ctg teg gtg gee tec ctg gtc tct tac 779 
Met His Phe Leu Ser Phe Cys Leu Ser Val Ala Ser Leu Val Ser Tyr 
15 20 25 30 

gcg gga get gcg tea acc ttc tec cct gcg agg cca ccc gee ctg ccc 827 
Ala Gly Ala Ala Ser Thr Phe Ser Pro Ala Arg Pro Pro Ala Leu Pro 

35 40 45 

ttg get gtc aag teg ccg tac ttg age aca tgg etc tct gcg ggc acg 875 
Leu Ala Val Lys Ser Pro Tyr Leu Ser Thr Trp Leu Ser Ala Gly Thr 

50 55 60 

gat ggc ggt aat gga ggg tac ctg gee ggc caa tgg cct acc ttc tgg 923 
Asp Gly Gly Asn Gly Gly Tyr Leu Ala Gly Gin Trp Pro Thr Phe Trp 

65 70 75 

tt gtgagtagtc ccgtgctgta gaaatgaaga catccaactt ggtgtacatt 975 
Ph 

ggctaaacca cgttcctggt ggcag c ggc cag gtg acc ggc tgg get ggt cag 1028 

e Gly Gin Val Thr Gly Trp Ala Gly Gin 
80 85 
ate egg gtc gat aat teg acc tac aca tgg atg ggg gcg ate cct aac 1076 
lie Arg Val Asp Asn Ser Thr Tyr Thr Trp Met Gly Ala Me Pro Asn 

90 95 100 

acc cct acg gtg aac cag aca tec ttc gag tac acc teg acg teg age 1124 
Thr Pro Thr Val Asn Gin Thr Ser Phe Glu Tyr Thr Ser Thr Ser Ser 
105 110 115 120 

gtg ttc acg atg cgt gtt ggg gat atg gtg gaa atg aaa gtg aaa ttc 1172 
Val Phe Thr Met Arg Val Gly Asp Met Val Glu Met Lys Val Lys Phe 

125 130 135 

ctt tec cct ate aca cca gat gat etc egg aga cag teg ctt gtg ttt 1220 
Leu Ser Pro lie Thr Pro Asp Asp Leu Arg Arg Gin Ser Leu Val Phe 

140 145 150 

tec tat ctg gac gta gat gtc gaa teg ate gac ggc aaa gcg cat gac 1268 
Ser Tyr Leu Asp Val Asp Val Glu Ser lie Asp Gly Lys Ala His Asp 

155 160 165 

ata cag gtg tac gca gac ata tea gca g gtaagcaaga tgacgaacca 1316 
lie Gin Val Tyr Ala Asp lie Ser Ala G 

170 175 
cctggaacag tgegaatate catctaaccg ggecttag ag tgg gtg tec ggg gac 1371 

lu Trp Val Ser Gly Asp 
180 

cga aat gee att gcg cag tgg gac tat ggt gtc acg gat gat ggc gtc 1419 
Arg Asn Ala lie Ala Gin Trp Asp Tyr Gly Val Thr Asp Asp Gly Val 
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185 190 195 

gcc tat cac aag gtt tac cgc caa acg caa ctg ctg ttc tec gag aac 1467 
Ala Tyr His Lys Val Tyr Arg Gin Thr Gin Leu Leu Phe Ser Giu Asn 
200 205 210 215 

act gaa cag gcc gaa tgg ggc gag tgg tac tgg gca aca gac gac caa 1515 
Thr Glu Gin Ala Glu Trp Gly Glu Trp Tyr Trp Ala Thr Asp Asp Gin 

220 225 230 

gat ggt ctg acc tac cag tec gga ccg gat gtt gat gtg cgc ggg gca 1563 
Asp Gly Leu Thr Tyr Gin Ser Gly Pro Asp Val Asp Val Arg Gly Ala 

235 240 245 

ttc gca aag aac gga aag ttg gtg aat tct gat gat aaa aat tac cgt 1611 
Phe Ala Lys Asn Gly Lys Leu Val Asn Ser Asp Asp Lys Asn Tyr Arg 

250 255 260 

gca ate teg acc aat tgg cct gtg ttt gcc ttc tec cgc gac ctt ggc 1659 
Ala lie Ser Thr Asn Trp Pro Val. Phe Ala Phe Ser Arg Asp Leu Gly 

265 270 275 

acg gtg aag acg tct get ggc acg tta ttc tec att ggc ctt gcg cag 1707 
Thr Val Lys Thr Ser Ala Gly Thr Leu Phe Ser lie Gly Leu Ala Gin 
280 285 290 295 

gac agt gcc att cag tac agt ggg aaa get gaa gga aca acc gtg atg 1755 
Asp Ser Ala lie Gin Tyr Ser Gly Lys Ala Glu Gly Thr Thr Val Met 

300 305 310 

cct tea etc tgg aag age tat ttc age act gcg act get gcg 1797 
Pro Ser Leu Trp Lys Ser Tyr Phe Ser Thr Ala Thr Ala Ala 
315 320 325 

gtgagtgatc cactgttatt teggacctag aacataatct gacaatccat gtag ctt 1854 

Leu 

gag ttc ttc cat cat gat tat get get get gca gca eta teg aag gat 1902 
Glu Phe Phe His His Asp Tyr Ala Ala Ala Ala Ala Leu Ser Lys Asp 

330 335 340 

etc gat gac egg ata tec aag gat tec att gat gcc gcc ggc cag gac 1950 
Leu Asp Asp Arg lie Ser Lys Asp Ser lie Asp Ala Ala Gly Gin Asp 

345 350 355 

tac ttg aca ate acc tec ctt acg gtt cgt caa gtc ttt get gca gtg 1998 
Tyr Leu Thr lie Thr Ser Leu Thr Val Arg Gin Val Phe Ala Ala Val 

360 365 370 

caa ttg acc ggg acg ccc gag gac ccc tac ate ttc atg aag gaa ate 2046 
Gin Leu Thr Gly Thr Pro Glu Asp Pro Tyr lie Phe Met Lys Glu lie 
375 380 385 390 

teg tct aat ggc aac atg aac act gtg gac gtc ate ttc ccc get cac 2094 
Ser Ser Asn Gly Asn Met Asn Thr Val Asp Val I le Phe Pro Ala His 

395 400 405 

ccg ate ttt ttg tac acc aat ccc gag etc etc aaa ctg att ctg aag 2142 
Pro lie Phe Leu Tyr Thr Asn Pro Glu Leu Leu Lys Leu lie Leu Lys 

410 415 420 

cca ate ttt gag att caa gag aac gga aag tat ccc aac aca tac gcc 2190 
Pro lie Phe Glu lie Gin Glu Asn Gly Lys Tyr Pro Asn Thr Tyr Ala 

425 430 435 

atg cac gat att gga acc cac tac ccg aat gcc acc ggt tat cct aag 2238 
Met His Asp Me Gly Thr His Tyr Pro Asn Ala Thr Gly Tyr Pro Lys 
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440 445 450 

ggc gac gac gag aaa atg cca etc gag gag tgt gga aac atg gtt ate 2286 
Gly Asp Asp Glu Lys Met Pro Leu Glu Glu Cys Gly Asn Met Val lie 
455 460 465 470 

atg gee ctt gee tac gee cag aag get aag gac aac gac tat etc tea 2334 
Met Ala Leu Ala Tyr Ala Gin Lys Ala Lys Asp Asn Asp Tyr Leu Ser 

475 480 485 

cag cac tat ccc ate etc gaa aaa tgg aca aca tac etc gtg gag gat 2382 
Gin His Tyr Pro lie Leu Glu Lys Trp Thr Thr Tyr Leu Val Glu Asp 

490 495 500 

tct att tac ccg gcg aac cag ate tct acg gat gac ttt get ggc teg 2430 
Ser I le Tyr Pro Ala Asn Gin I le Ser Thr Asp Asp Phe Ala Gly Ser 

505 510 515 

eta gc gtaagtgata tacatgeacg agacaggegt tgatactaat agtatgtacag a 2486 
Leu Al a 
aac cag ace aac ctg gca tta aag gga ate att gga ate cag gca atg 2534 
Asn Gin Thr Asn Leu Ala Leu Lys Gly lie Me Gly lie Gin Ala Met 

525 530 535 

get gtg ate age aat acg aca gga cac ccg gac gat gcg tct aac cac 2582 
Ala Val lie Ser Asn Thr Thr Gly His Pro Asp Asp Ala Ser Asn His 

540 545 550 

tec age att gec aag gac tac ate gcg agg tgg cag aca eta ggc gta 2630 
Ser Ser lie Ala Lys Asp Tyr lie Ala Arg Trp Gin Thr Leu Gly Val 

555 560 565 

get cac gat gee aat cct ccg cat acg aca ctg teg tac gga gcg aac 2678 
Ala His Asp Ala Asn Pro Pro His Thr Thr Leu Ser Tyr Gly Ala Asn 

570 575 580 

gag act cat g gtcagttggc cgctccgggt acacttatag tactgacttt ctccag 2734 
Glu Thr His G 
585 

gg ctt ctg tac aat ctg tac gcg gat cgt gaa ttg ggc ttg aac ttg 2782 
ly Leu Leu Tyr Asn Leu Tyr Ala Asp Arg Glu Leu Gly Leu Asn Leu 

590 595 600 

gtt cct cag tea gtc tat gac atg caa aac ace ttt tat ccg acg gtg 2830 
Val Pro Gin Ser Val Tyr Asp Met Gin Asn Thr Phe Tyr Pro Thr Val 

605 610 615 

aag gag acg tat gga gtg ccg ctt gat act cga cat gtg tac act aag 2878 
Lys Glu Thr Tyr Gly Val Pro Leu Asp Thr Arg His Val Tyr Thr Lys 
620 625 630 635 

g gtaagttcaa tatgttcttt ctgatgtttg aaattgaata ttgactggtc cccag eg 2936 
A la 
gat tgg gag ctt ttc aca gee gcg att gcg teg gag age gtc cga gac 2984 
Asp Trp Glu Leu Phe Thr Ala Ala lie Ala Ser Glu Ser Val Arg Asp 

640 645 650 

atg ttc cac aag gcg ctt gcg acg tgg ate aac gag ace ccg ace aac 3032 
Met Phe His Lys Ala Leu Ala Thr Trp I le Asn Glu Thr Pro Thr Asn 

655 660 665 

cgt gee ttt acg gat etc tat gat ace caa act gga aa gtaagtgttt 3080 
Arg Ala Phe Thr Asp Leu Tyr Asp Thr Gin Thr Gly As 

670 675 680 
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gccgacgggc tgcttgggcc ttgctgacca atatag t tat ccg gcg ggc att 

n Tyr Pro Ala Gly I le 
685 

acg ttc att gcg egg ccc gtc atg ggt ggt gec ttt gcg ttg tta att 
Thr Phe Me Ala Arg Pro Val Met Gly Gly Ala Phe Ala Leu Leu lie 

690 695 700 

etc tag agttgtttca ttgtatattt gattttattc gcttctgggc gcgagtggag 
Leu 

acacttgett actttgattc taattttatt attaccatgg ctatgagacc aaattgaccg 
ttgttaatag cgtacctcat atatagcatt tttattctgc aaatacacag tgttattgta 
tttgggtctt tgataataat gtgttcgtag aegatgeteg aaaggaacta tctggtctgc 
aagctgette taccaagcat atatcaagat ctacgcatcc agtcgtgctt atccatgtgg 
ctctgaccat ctaccgcaga tegtaagagg actcgaccga gccatcccac gcatcaaaag 
cgcgaataag atctaccaaa gtcagcaatc atactcttta caaaccccga caaagaagag 
agagaaaggg gaaaaaagaa aaagaaaaag aacataccat aatacaaagc catcgcctcc 
aaatgeacat caacagcgac cctctcatca acegtatgaa tattcaaege tcctccagcc 
cgcgacggac tccaccgata gatattcctc gacaaattcc aataaaacct ggtatcagta 
ttgcccgtca tgatatcccc actcaccacc accgtcttgc ccttcaaact cggcacggac 
tcaaacaccg ctctagtc 

[0 0 7 4] 

(210) 4 

< 2 1 1 > 7 0 3 
(212) PRT 

(2 1 3) Aspergillus sojae B A — 1 O 4 
(2 2 3) Amino acid sequence coding for glutaminase of Aspergillus soja 
e BA-104 

< 4 O 0> 4 

Met Lys Asp Val Pro Cys Val Asn Pro Ser lie Arg lie Met Met His 

5 10 15 

Phe Leu Ser Phe Cys Leu Ser Val Ala Ser Leu Val Ser Tyr Ala Gly 

20 25 30 

Ala Ala Ser Thr Phe Ser Pro Ala Arg Pro Pro Ala Leu Pro Leu Ala 

35 40 45 

Val Lys Ser Pro Tyr Leu Ser Thr Trp Leu Ser Ala Gly Thr Asp Gly 

50 55 60 

Gly Asn Gly Gly Tyr Leu Ala Gly Gin Trp Pro Thr Phe Trp Phe Gly 
65 70 75 80 

Gin Val Thr Gly Trp Ala Gly Gin Me Arg Val Asp Asn Ser Thr Tyr 

85 90 95 

Thr Trp Met Gly Ala Me Pro Asn Thr Pro Thr Val Asn Gin Thr Ser 

100 105 110 

Phe Glu Tyr Thr Ser Thr Ser Ser Val Phe Thr Met Arg Val Gly Asp 

115 120 125 

Met Val Glu Met Lys Val Lys Phe Leu Ser Pro Me Thr Pro Asp Asp 

130 135 140 

Leu Arg Arg Gin Ser Leu Val Phe Ser Tyr Leu Asp Val Asp Val Glu 
145 150 155 160 

Ser Me Asp Gly Lys Ala His Asp Me Gin Val Tyr Ala Asp Me Ser 

165 170 175 

Ala Glu Trp Val Ser Gly Asp Arg Asn Ala lie Ala Gin Trp Asp Tyr 



3132 



3180 



3236 

3296 
3356 
3416 
3476 
3536 
3596 
3656 
3716 
3776 
3836 
3854 
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180 



185 



190 



Gly Vai Thr Asp Asp Gly Val Ala Tyr His Lys Val Tyr Arg Gin Thr 

195 200 205 

Gin Leu Leu Phe Ser Glu Asn Thr Glu Gin Ala Glu Trp Gly Glu Trp 

210 215 220 

Tyr Trp Ala Thr Asp Asp Gin Asp Gly Leu Thr Tyr Gin Ser Gly Pro 
225 230 235 240 

Asp Val Asp Val Arg Gly Ala Phe Ala Lys Asn Gly Lys Leu Val Asn 

245 250 255 

Ser Asp Asp Lys Asn Tyr Arg Ala lie Ser Thr Asn Trp Pro Val Phe 

260 265 270 

Ala Phe Ser Arg Asp Leu Gly Thr Val Lys Thr Ser Ala Gly Thr Leu 
275 280 285 

Phe Ser lie Gly Leu Ala Gin Asp Ser Ala lie Gin Tyr Ser Gly Lys 

290 295 300 

Ala Glu Gly Thr Thr Val Met Pro Ser Leu Trp Lys Ser Tyr Phe Ser 
305 310 315 320 

Thr Ala Thr Ala Ala Leu Glu Phe Phe His His Asp Tyr Ala Ala Ala 

325 330 335 

Ala Ala Leu Ser Lys Asp Leu Asp Asp Arg lie Ser Lys Asp Ser lie 

340 345 350 

Asp Ala Ala Gly Gin Asp Tyr Leu Thr lie Thr Ser Leu Thr Val Arg 

355 360 365 

Gin Val Phe Ala Ala Val Gin Leu Thr Gly Thr Pro Glu Asp Pro Tyr 

370 375 380 

lie Phe Met Lys Glu lie Ser Ser Asn Gly Asn Met Asn Thr Val Asp 
385 390 395 400 

Val lie Phe Pro Ala His Pro lie Phe Leu Tyr Thr Asn Pro Glu Leu 

405 410 415 

Leu Lys Leu lie Leu Lys Pro Me Phe Glu lie Gin Glu Asn Gly Lys 

420 425 430 

Tyr Pro Asn Thr Tyr Ala Met His Asp lie Gly Thr His Tyr Pro Asn 

435 440 445 

Ala Thr Gly Tyr Pro Lys Gly Asp Asp Glu Lys Met Pro Leu Glu Glu 

450 455 460 

Cys Gly Asn Met Val lie Met Ala Leu Ala Tyr Ala Gin Lys Ala Lys 
465 470 475 480 

Asp Asn Asp Tyr Leu Ser Gin His Tyr Pro lie Leu Glu Lys Trp Thr 

485 490 495 

Thr Tyr Leu Val Glu Asp Ser He Tyr Pro Ala Asn Gin He Ser Thr 

500 505 510 

Asp Asp Phe Ala Gly Ser Leu Ala Asn Gin Thr Asn Leu Ala Leu Lys 

515 520 525 

Gly lie lie Gly lie Gin Ala Met Ala Val lie Ser Asn Thr Thr Gly 

530 535 540 

His Pro Asp Asp Ala Ser Asn His Ser Ser lie Ala Lys Asp Tyr He 
545 550 555 560 

Ala Arg Trp Gin Thr Leu Gly Val Ala His Asp Ala Asn Pro Pro His 



565 



570 
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[0 0 7 5] 



[0 0 7 6] 



[0 0 7 7] 



Thr Thr Leu Ser Tyr Gly Ala Asn Glu Thr His Gly Leu Leu Tyr Asn 
580 585 590 

Leu Tyr Ala Asp Arg Glu Leu Gly Leu Asn Leu Val Pro Gin Ser Val 

595 600 605 

Tyr Asp Met Gin Asn Thr Phe Tyr Pro Thr Val Lys Glu Thr Tyr Gly 

610 615 620 

Val Pro Leu Asp Thr Arg His Val Tyr Thr Lys Ala Asp Trp Glu Leu 
625 630 635 640 

Phe Thr Ala Ala lie Ala Ser Glu Ser Val Arg Asp Met Phe His Lys 

645 650 655 

Ala Leu Ala Thr Trp lie Asn Glu Thr Pro Thr Asn Arg Ala Phe Thr 

660 665 670 

Asp Leu Tyr Asp Thr Gin Thr Gly Asn Tyr Pro Ala Gly We Thr Phe 

675 680 685 

I le Ala Arg Pro Val Met Gly Gly Ala Phe Ala Leu Leu I le Leu 
690 695 700 

(210) 5 

< 2 1 1 > 12 

< 2 1 2 > P R T 

(2 13) Art i f icia I Sequence 
(2 2 0) 

(2 2 3) N-terminal sequence of Aspergillus oryzae and Aspergillus soja 
e glutaminase 
(400) 5 

Ala Ser Thr Phe Ser Pro Ala Arg Pro Pro Ala Leu 
5 10 

(2 10) 6 

(211) 12 
(2 12) PRT 

(213) Art i f icia I Sequence 
(2 2 0) 

(2 2 3) Partial sequence of A. oryzae glutaminase 
(4 0 0) 6 

Asn Gly Lys Tyr Pro Asn Thr Tyr Ala Met His Asp 
5 10 

(210) 7 

(211) 11 

(212) PRT 

(213) Art i f icial Sequence 
(2 2 0) 

(221) Unsure 
(2 2 2) 1 , 4. 6 

(2 2 3) Partial sequence of A. oryzae glutaminase 
(4 0 0) 7 

Xaa Gly Glu Xaa Tyr Xaa Ala Thr Asp Asp Gin 
5 10 
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[0 0 7 8] 

(210) 8 

(211) 3 0 

(212) P R T 

(2 1 3) Art i f icial Sequence 
(2 2 0) 

(2 2 3) Partial sequence of A. oryzae glutaminase 
(4 0 0) 8 

Thr Tyr Gly Val Pro Leu Asp Thr Arg His Val Tyr Thr Lys Ala Asp 

5 10 15 

Trp Glu Leu Phe Thr Ala Ala lie Ala Ser Glu Ser Val Arg 
20 25 30 

[0 0 7 9] 

(2 10) 9 

(211) 20 

(212) DN A 

(213) Art i f icial Sequence 
(2 2 0) 

(223) pr imer 
(4 O O) 9 

ggy gar tgy tay tgy gey ac 20 
Gly Glu Xaa Tyr Xaa Ala Thr 
5 

[0 0 8 0] 

(2 1 O) 10 
(2 1 1 ) 2 0 
(2 12) DN A 

(213) Art i f icial Sequence 
(2 2 0) 

(223) primer 
(400) 1 0 

tay tgy gey acy gay gay ca 20 
Tyr Xaa Ala Thr Asp Asp Gin 
5 

[00 8 1 ] 

(2 10) 11 
(211) 20 
( 2 1 2) D N A 

(213) Art i f icia I Sequence 
(2 2 O) 

(223) primer 
(4 0 0) 1 1 

tgs atr gcr tar gtr ttr gg 20 
5 

[0 0 8 2] 

(2 10) 12 
(211) 20 
(2 12) DN A 

(213) Art i f icia I Sequence 
(2 2 O) 



(25) 



(2 2 3) 

(4 0 0) 12 
ccy aay acy tay gey aty ca 
Pro Asn Thr Tyr Ala Met His 
5 

[0 0 8 3] 

(210) 13 

(211) 3 0 

(212) D N A 

(213) Art i f icial Sequence 
(2 2 0) 

(223) Pr inner 
(4 0 0) 1 3 
accgtgaggg aggtgattgt caggtagtcc 

[0 0 8 4] 

(2 10) 14 
(2 1 1 > 3 0 
(2 12) D N A 

(213) Art i f icial Sequence 
(2 2 0) 

(223) Primer 
(4 0 0) 1 4 
gagaataacg tgecagcaga cgtcttcacc 

[O O 8 5] 

(210) 15 

(211) 30 
(2 12) DNA 

(213) Art i f icial Sequence 
(2 2 0) 

(223) Pr imer 
(4 0 0) 1 5 
tgccatacag tacgatggga aacctgaagg 

[0 0 8 6] 

(2 10) 16 
(211) 31 
(2 12) DNA 

(213) Art i f icial Sequence 
(2 2 0) 

(223) Pr imer 
(4 0 0) 1 6 
aggactacct gacaatcacc tccctcacgg t 

[00 8 7] 

(210) 17 

(211) 30 
(2 12) DNA 

(213) Art i f icial Sequence 
(2 2 0) 

(2 2 3) P r i m e r 
(4 OO) 17 
atgatgeatt tcctctcgtt ctgtctgtcg 
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[0 0 8 8] 



[0 0 8 9] 



[0 0 9 0] 



< 2 1 0) 18 

< 2 1 1 > 3 0 
(212) DN A 

< 2 1 3 > Art 
(2 2 0) 

(2 2 3) P r ime r 

(4 00) 1 8 
ggcgtcgact agagcggtgt ttgagtccgt 

(210) 19 

(211) 29 

(212) DN A 

(213) Art i 
(2 2 0) 

(223) Pr ime r 

(4 0 0) 1 9 
attgatccgg atataagatg tctgtgatg 



ficial Sequence 



30 



ficial Sequence 



29 



(2 10) 2 O 

(211) 30 

(2 12) DN A 

(213) Art i 
(2 2 0) 

(223) Pr ime r 

(4 0 0) 2 0 
atgatgcatt tcctctcgtt ttgtctgtcg 

[Hi] El 1 \tt§£W<D7)\,$ *-t— tf(DS®pH£3K-r 

[02] mz\t*&m<D</)\,9 tf(DpH£S14£jF 



ficial Sequence 



30 

[04] H4i4**wa>y;u*5-J-— if©asS£tt* 



[0 1] 



[02] 



0 i 

B 

C 



2SmM Na 2 HP0 t -KH ? PO 4 
25mM Tris-HCZ 
25mM Na^O? -NaOH 






100 




90 




80 




70 




50 




50 




LO 




30 




20 




10 




0 




0 



pHg±tt 



25mM HCX-CH 3 C00Na 
25mM Na 2 HP0 4 -KH 2 PO A 
25mM Tris - rO 
25mM Na 2 B^0 7 -NaOH 



6 

pH 



no 



12 
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[13] 



[14] 




(51) Int. CI. 7 

(C 1 2 N 

C 1 2 R 

(C 1 2 N 

C 1 2 R 

(C 1 2 N 

C 1 2 R 

(C 1 2 N 

C 1 2 R 



F I 



T-73-K (#%) 



9/80 
1:69) 
1/15 
1:69) 

15/09 
1:66) 

15/09 
1:69) 



Z N A 
Z N A 



(72)1691% ** W\¥t 

» *Q » * *M TP 1 ? UU IE T SS**I» 
1931§i^C7) 1 

(72)5£BJJ% Sir 

S^QH**MlP^LiJ[K^M-Tg280Sii!i 

(72)^B^# * 

g*fl»a«rtiK/haiIf 3 -15- 9 v^r>r 
/W ^0^105 



(72)^b^# mm * 

gSO^SiiTfi^Sffl 2-4-21 /W^A 
-;U*SfflB-102 

(72)^b^# vrea an*^ 

p^—^^^) 4B024 AA05 BA11 CA04 DA11 HA01 
4B050 CC03 DD03 FF09E FF11E 

FF12E LL02 
4B065 AA60X AA60Y AA63X AA63Y 
AB01 CA31 CA42 
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